The RuvAB branch migration complex can displace topoisomerase IV.quinolone.DNA ternary complexes.
Quinolone antimicrobial drugs target both DNA gyrase and topoisomerase IV (Topo IV) and convert these essential enzymes into cellular poisons. Topoisomerase poisoning results in the inhibition of DNA replication and the generation of double-strand breaks. Double-strand breaks are repaired by homologous recombination. Here, we have investigated the interaction between the RuvAB branch migration complex and the Topo IV.quinolone.DNA ternary complex. A strand-displacement assay is employed to assess the helicase activity of the RuvAB complex in vitro. RuvAB-catalyzed strand displacement requires both RuvA and RuvB proteins, and it is stimulated by a 3'-non-hybridized tail. Interestingly, Topo IV.quinolone.DNA ternary complexes do not inhibit the translocation of the RuvAB complex. In fact, Topo IV.quinolone.DNA ternary complexes are reversed and displaced from the DNA upon their collisions with the RuvAB complex. These results suggest that the RuvAB branch migration complex can actively remove quinolone-induced covalent topoisomerase.DNA complexes from DNA and complete the homologous recombination process in vivo.